Introduction
In the following we list the CMIP5 models used in the main analysis (Table A1) . We further show the temporal parameter variability within each CMIP5 model and compare it to the intermodel parameter spread across all CMIP5 models (Table A2) . We further show the uncertainty of the ReOsc model parameter estimated for SODA and CMIP5 (Table A3) . We also show the root-mean-square (RMS) errors between ENSO amplitude as simulated by CMIP5 and that obtained from the ReOsc model integrations with single parameter variation and with co-varying parameters from EOF-1 (Table A4) . Furthermore, we show the results obtained for a Kiel Climate Model (KCM) perturbed physics ensemble (Figure A1-A3 and Table A5 -A7), of the CMIP5 model selection from Kim et al. [2014] (Figure A4-A6 and Table A8 -A10) and for the CMIP3 models (Figure  A7-A9 and Table A11-A13) . At last, the captions of the data sets describe the uploaded data files (Data sets A1 -A10). Data Set A1 ENSO amplitudes of the CMIP5 models shown in Figure 1 (horizontal axes) and Figure 2 (vertical axes).
CMIP5 model list
Data Set A2 ENSO amplitudes obtained from integrating the ReOsc model using various parameter combinations of CMIP5 as predictors for ENSO amplitude. Shown in Figure 1 (vertical axes).
Data Set A3 ENSO amplitudes obtained from integrating the ReOsc model using ReOsc parameter as estimated from SODA data. Shown in Figure 1 as black cross (value for vertical axis).
Data Set A4 ReOsc parameters of the CMIP5 models shown in Figure 2 (horizontal axes).
Data Set A5 ENSO amplitude of SODA. Shown in Figure 1 as black cross (value for horizontal axes) and in Figure 2 as black cross (value for vertical axes).
Data Set A6 ReOsc parameters as estimated for SODA data. Shown in Figure  2 as black cross (value for horizontal axes).
Data Set A7 ENSO amplitudes as obtained from integrating the ReOsc model with varying each parameter separately, also including the parameters used for the integration. Shown in Figure 2 by green line.
Data Set A8 ENSO amplitudes as obtained from integrating the ReOsc model with co-varying all parameter, also including the parameters used for the integration. Shown in Figure 2 by red line.
Data Set A9 Linear fit between ENSO amplitude and each parameter and its uncertainty. Shown in Figure 2 by blue line and grey shading, respectively.
Data Set A10
Results of the Empirical Orthogonal Function (EOF) analysis shown in Figure 3 . Includes the eigenvalues (Figure 3a) , the EOFs (Figure 3b ) and the explained variances for each parameter of the first and second EOF (Figure 3c ). Also contains the reconstructions, the scaled EOFs for modeling the co-varying effect of the parameters
